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What is Claimed Is: 

1. An ESD protection apparatus installed between a pad 
of a semiconductor integrated circuit chip and an inner circuit 
of said semiconductor integrated circuit chip, comprising: 

a trigger lelement having a diode to be broken down by 
5 overvoltage applLied to said pad; and 

an ESD protection element having a longitudinal bipolar 
transistor for discharging the accumulated electric charge 
of said pad by beilng electrically communicated attributed to 
the breakdown of tsaid diode. 

2. The ESD protection apparatus according to Claim 1, 
wherein said diode comprises a single diode or plural 

diodes conneclyp^int series; 

said overvoltage is a forward voltage for the diode; and 
5 said breakdown i$s a substantial breakdown owing to 

conduction. 

3. The ESD protection apparatus according to Claim'l, 
wherein said pad is an ii^put terminal or an output terminal; 

V 

said trigger element comprises a first and a second diodes 
and a first and a second ^esistors; 
5 said ESD protection element comprises NPN type first and 

second longitudinal bipolar! transistors; 

a cathode of said first d^ode is connected with said pad 
and an anode of said first diode is connected with a base of 
said first longitudinal bipolaV transistor; 
10 a cathode of said second d^>de is connected with an. 

electric power source terminal and an anode of said second 
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diode is connected with a base of said second longitudinal 
bipolar transistor; > 

said firsvt resistor is connected between the anode of 
said first dioue and a ground terminal; 

said seconp resistor is connected between the anode of 
said second dione and said pad; 

a collector §f said first longitudinal bipolar transistor 
is connected witfe said pad and an emitter of said first 
longitudinal bipolar transistor is connected with said ground 
terminal; and 

a collector o& said second longitudinal bipolar 
transistor is connected' with said electric power source 
terminal and ai^JnitSer of said second longitudinal bipolar 
transistor is coB^iect\ed with said pad; and 

at least either oflsaid first diode, said first resistor 
and said first longi tudivnal bipolar transistor or said second 
diode, said second resistor and said second longitudinal 
bipolar transistor are pVovided. 

4. The ESD protection apparatus according to Claim 1, 
wherein said pad is an inpute terminal or an output terminal; 

said trigger element comprises first and second diodes 
and first and second resistors; 

said ESD protection elemenvt comprises PNP type first and 
second longitudinal bipolar transistors; 

a cathode of said first diojde is connected with a base 
of said first longitudinal bipolar transistor and an anode 
of said first diode is connected with a ground terminal; 



10 a cathode ®f said second diode is connected with a base 

of said second longitudinal bipolar transistor and an anode 
of said second diode is connected with said pad; 

said first rfesistor is connected between the cathode of 
said first diode|and said pad; 
15 said second Aesistor is connected between the cathode 

of said second diodfe and said electric power source terminal; 

a collector of skid first longitudinal bipolar transistor 
is connected with said ground terminal and an emitter of said 
first longitudinal bipolar transistor is connected with said 
2 0 pad; and 

a collector YP*£ sehid second longitudinal bipolar 
transistor is connected with said pad and an emitter of said 
second longitudinal bipolar transistor is connected wi th said 
electric power source terminal; and 
25 at least either of sa|d first diode, said first resistor 

and said first longitudinal bipolar transistor or said second 
diode, said second resistoxr and said second longitudinal 
bipolar transistor are provided. 

5. The ESD protection ^paratus according to Claim 1, 
wherein said pad is an electric power source terminal; 
said longitudinal bipolar! transistor is NPN type; 
the cathode of said diode is\connected with said pad and 
5 the anode of said diode is connected with the base of said 
longitudinal bipolar trans: 

a resistor is connected between the anode of said diode 
and a ground terminal; and 
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the collector of said longitudinal bipolar transistor 
is connected wioh said pad and the emitter of said longitudinal 
bipolar transislor is connected with said ground terminal. 

6. The ESD Vpro tec t ion apparatus according to Claim 1, 
wherein said pad is an electric power terminal; 
said longitudinal bipolar transistor is of PNP type; 
a cathode of said diode is connected with a base of said 

longitudinal bipolar transistor and an anode of said diode 
is connected with alground terminal; 

a resistor is corShected between the cathode of said diode 
and said electric power terminal; and 

a collector of saasd longitudinal bipolar transistor is 
connected with saflJ^groamd terminal and an emitter of said 
longitudinal bipolar transistor is connected with said pad. 

7. The ESD protection apparatus according to Claim 2, 
wherein said pad is an input terminal or an output 

terminal ; 

said trigger element comprises first and second diodes 
and first and second resistors; 

said ESD protection elemenV comprises NPN type first and 
second longitudinal bipolar transistors; 

an anode of said first diodAis connected with said pad 
and a cathode of said first diodA is connected with a base 
of said first longitudinal bipolar transistor; 

an anode of said second diode is connected with an electric 
power source terminal and a cathode af said second diode is 
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connected with e\ base of said second longitudinal bipolar 
transistor ; 

15 said first rdteistor is connected between the cathode of 

said first diode and the ground terminal; 

said second resistor is connected between the cathode 
of said second dioae and said pad; 

a collector of said first longitudinal bipolar transistor 
20 is connected with said pad and an emitter of said first 

longitudinal bipolar\transi stor is connected with said ground 
terminal; and 

a collector of s^id second longitudinal bipolar 
transistor is ^fenect^d with said electric power source 
25 terminal and an eroittea of said second longitudinal bipolar 
transistor is connected^ with said pad; and 

at least either of said first diode, said first resistor 
and said first longitudinal bipolar transistor or said second 



diode, said second resistor and said second longitudinal 



30 bipolar transistor are proVided. 

8. The ESD protection apparatus according to Claim 2, 
wherein said pad is an 4 n P ut terminal or an output 
terminal; 

said trigger element comprises first and second diodes 
5 and first and second resistors; 

said ESD protection element comprises PNP type first and 
second longitudinal bipolar trans as tors ; 
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an anode cAf said first diode is connected with a base 
of said first ldbigi tudinal bipolar transistor and a cathode 
of said first ddlode is connected with a ground terminal; 

an anode of said second diode is connected with a base 
of said second longitudinal bipolar transistor and a cathode 
of said second dioMe is connected with said pad; 

said first resistor is connected between the anode of 
said first diode and said pad; 

said second resistor is connected between the anode of 
said second diode andXsaid electric power source terminal; 

the collecto&^f \aid first longitudinal bipolar 
transistor is conn^tedl with said ground terminal and the 
emitter of said first longitudinal bipolar transistor is 
connected with said pad; 

the collector of saidk second longitudinal bipolar 
transistor is connected witmsaid pad and the emitter of said 
second longitudinal bipolar t\ansistor is connected with said 
electric power source terminal; and 

at least either of said fii^st diode, said first resistor 
and said first longitudinal bipolar transistor or said second 
diode, said second resistor and\said second longitudinal 
bipolar transistor are provided, 

9. The ESD protection apparatus according to Claim 2, 
wherein said pad is an el'ec tr icXpower source terminal; 
said longitudinal bipolar transikstor is of NPN type; 
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an anode ofi said diode is connected with said pad and 
a cathode of sai\l diode is connected with a base of said 
longitudinal bipAlar transistor; 

a resistor is connected between the cathode of said diode 
and a ground terminal; 

a collector oflsaid longitudinal bipolar transistor is 
connected with saidvp ad and an emitter of said longitudinal 
bipolar transistor i\ connected with said ground terminal; 
and 

at least either of\said first diode, said first resistor 
and said first longi tudiVal bipolar transistor or said second' 
diode, said secondTOesistor and said second longitudinal 
bipolar transistor c^re provided. 

10. The ESD protectiqp apparatus according to Claim 2, 

wherein said pad is anXelectric power source terminal; 

said longitudinal bipoiter transistor is of PNP type; 

an anode of said diode isVconnected with a base of said 
longitudinal bipolar transistor and a cathode of said diode 
is connected with a ground terminal; 

a resistor is connected betwebn the anode of said diode 
and said electric power source temninal; 

a collector of said longi tudinau bipolar transistor is 
connected with said ground terminal atfid an emitter of said 



longitudinal bipolar transistor is connected with said pad; 
and 

at least either of said first diode, s\id first resistor 
and said first longitudinal bipolar transistor or said second 
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diode, said second resistor and said second longitudinal 
bipolar transist&r are provided. 

11 . An ESD protection apparatus installed between a pad 
of a semiconductor integrated circuit chip and an inner circuit 
of said semiconductor integrated circuit chip, comprising: 
a trigger element having a first longitudinal bipolar 
transistor whose collector and base act as a diode to be broken 
down by overvoltage applied to said pad and which discharges 
the accumulated electrit charge of said pad by being 
electrically communicatee due to the breakdown of the diode; 
and \ 



an ESD protection^lement having a second longitudinal 
bipolar transistor for discharging the accumulated electric 
charge of said pad by being \lectrically communicated 
attributed to the breakdown o% the diode. 

12. The ESD protection device according to Claim 11, 
wherein said pad is an inputt; terminal or an output 
terminal ; \ 

said trigger element comprisesVn NPN type longitudinal 
bipolar transistor A and an NPN type longitudinal bipolar 
transistor B acting as said first longitudinal bipolar 
transistor, and a first and a second resistors; 



said ESD protection element comprises an NPN type 
longitudinal bipolar transistor C and an NPN^type longitudinal 
bipolar transistor Dactingas said second longitudinal bipolar 
transistor; \ 
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collectors of said longitudinal bipolar transistors A, 
C are connected with said pad, bases thereof are connected 
witheachother ^nd emitters thereof are connected with a ground 
15 terminal; 

said first Vesistor is connected between the bases of 
said longitudinal bipolar transistors A, C and said ground 
terminal ; 

collectors oflsaid longitudinal bipolar transistors B, 
20 ' D are connected withlan electric power source terminal, bases 
thereof are connect^ with each other and emitters thereof 
are connected with said pads; 

said second resisitor is connected between the bases of 
said longitudinal teopol^ar transistors B, D and said pads; and 
25 at least eithe\ of \said first resistor and said first 

longitudinal bipolar transistor or said second resistor and 
said second longitudinal bipolar transistor are provided. 

13 . The ESD protect ioAapparatus according to Claim 11, 
wherein said pad is an eleclric power source terminal; 

said first and second lorrgi tudinal bipolar transistors 
are NPN type and their collectors are connected with said pad 
5 and their bases are connec ted wi tlueach other and their emitters 
are connected with a ground termanal; and 

a resistor is connected between the bases of said first 
and second longitudinal bipolar transistors and the ground 
terminal . 

14 . The ESD protection apparatus According to Claim 11 , 
wherein said pad is an input terminal oi\ an output terminal; 
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said triggler element comprises a PNP type longitudinal 
bipolar transistor A and a PNP type longitudinal bipolar 
5 transistor, B adting as said first longitudinal bipolar 
transistor, and a first and a second resistors; 

said ESD projection element comprises a PNP type 
longitudinal bipolar transistor C and a PNP type longitudinal 
bipolar transistor Ducting as said second longitudinal bipolar 
10 transistor; 

emitters of saidlbipolar transistors A, C are connected 
with said pads, bases thereof are connected with each other 
and collectors thereof are connected with a ground terminal; 
said first resistoV is connected between the bases of 
15 said longi tudinai^wipolar transistors A , C and said pads; 

emitters of sa^£ longitudinal bipolar transistors B, D 
are connected with an electkric power source terminal, bases 
thereof are connected with qach other and collectors thereof 
are connected with said pad^ 
20 said second resistor is connected between the bases of 



said longitudinal bipolar transistors B, D and said electric 
power source terminal; and 

at least either of said fiiSst resistor and said first 
longitudinal bipolar transistor oar said second resistor and 
25 said second longitudinal bipolar transistor are provided. 

15 . The ESD protection apparatus according to Claim 11, 
wherein said pad is an electric power source terminal; 

said first and second longitudinal bipolar transistors 
are PNP type, and collectors thereof are connected wi th a ground 
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terminal, bases thereof are connected with each other and 
emitters theAeof are connected with said pads; and 

resistors are connected between the bases of said first 
and second longitudinal bipolar transistors and said pads. 

16 . The ESD protection apparatus according to Claim 11, 
wherein collector layers of said first longitudinal bipolar 
transistor and art emitter layers of said second longitudinal 
bipolar transistor are simultaneously formed. 

17 . The ESD Protection apparatus according to Claim 11, 
wherein a collector layer of said first longitudinal bipolar 
transistor aqjd an emitter layer of said second longitudinal 
bipolar transMtor ^re a common layer. 

18. The ESD projection apparatus according to Claim 1, 
wherein said longitudinal bipolar transistor or said diode 
comprises all or some <^f : a first N'type well formed on a P 
type silicon substrate susrface; a second N'type well adjacent 
to the first N'type well Vnd formed on said P type silicon 
substrate surface ; a secondVlayer formed on the second N- type 
well surface; a P'type well vformed on said first N'type well 
surface; a P + layer and a fir\t N + layer formed on the P'type 
well surface apart from each ot^er; and an insulation material 
installed between the P + layerVnd the first N + layer for 
preventing an electric connecticp with said P + + layer and the 
first N + layer, and 

said second N'type well and sail P'type well are insulated 

isolation, and said P type 



by the insulation material for 
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15 silicon substrate and said P'type well are insulated by the 
insulation material for isolation. 

19. The ESDbrotection apparatus according to Claim 1, 
wherein said longitudinal bipolar transistor or said diode 
comprises all or sV>me of: a first P'type well formed on a N 
type silicon substrate surface; a second P'type well adjacent 
5 to the first P typelwell and formed on said N type silicon 
substrate surface ; a aecond P + layer formed on this second P" type 
well surface; a N'type well formed on said first P'type well 
surface; a N + layer andV a first P + layer formed on the N'type 
well surface apart fromfeach other; and an insulation material 

10 installed between the Nilayer and the first P + layer for 

preventing the electMA connection with said P + layer and first 
N + layer, and \ \ 

said second P'type weliand said N'type well are insulated 
by the insulation materialXfor isolation, and said N type 

15 silicon substrate and said Nitype well are insulated by the 
insulation material for isolation. 

2 0 . The ESD protection apparatus according to Claim 18 , 
wherein said P + layer and said furst and second N + layers are 
formed simultaneously with the Vlayer and the N + layers of 
a CMOS transistor constituting said inner circuit. 

2 1 . The ESD protection apparatus according to Claim 19 , 
wherein said N + layer and said firsthand second P + layers are 
formed simultaneously with the N + lay\rs and the P + layer of 
the CMOS constituting said inner circ\it. 



• 



22 . The ESD protection apparatus according to the Claim 

18, wherein said seqond N'type well is formed simultaneously 
with the N'type well |pf the CMOS transistor constituting said 
inner circuit. 

23 . The ESD projection apparatus according to the Claim 

19, wherein said second P'type well is formed simultaneously 
with the P"type well of\the CMOS transistor constituting said 
inner circuit. 

24 . The ESD protection apparatus according to Claim 18 , 
wherein said insulation \naterial is a dummy gate electrode 
or a simple insulation f ilVn formed simultaneously with a gate 
electrode and a gate insulation film of the CMOS transistor 
constituting said ii^L^r circuit 

25 . The ESD protection apparatus according to Claim 24 , 
wherein said dummy gate electrode or said insulation film is 
formed in a ring shape on said silicon substrate surface. 

26. The ESD protection Apparatus according to Claim 1, 
wherein said diode comprises: an N'type well formed on 

a P type silicon substrate surfiace; a P + layer and an N + layer 
formed on the N'type well surfacfe apart from each other; and 
an insulation material formed insiide from said P type silicon 
substrate surface between the Player and N + layer. 

27. The ESD protection apparatus according to Claim 1, 
wherein said diode comprises :\a P'type well formed on 

an N type silicon substrate surface;\a P + layer and an N + layer 
formed on the P'type well surface apa\t from each other; and 
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5 an insulation maternal formed inside from said P type silicon 
substrate surface Between the P + layer and N + layer. 

28. The ESD protection apparatus according to Claim 1, 
wherein said diode comprises: an N'type well formed on 

a P type silicon subatrate surface; a P'type well formed on 
the N'type well surface; a P + layer and N + layer formed on the 
5 P'type well surface apart from each other; and an insulation 
material installed on said P type silicon substrate surface 
between the P + layer anew N + layer for preventing electric 
connection between saidl P + layer and N + layer, and 

said P type silicon! subs trate and said P'type well are 
10 insulated by the insulation material for isolation. 

29. The ESD prG^ction apparatus according to Claim 1, 
wherein said dioajf comprises: a P'type well formed on 

an N type silicon substrate, surface; an N'type well formed 
on the P'type well surface; m P + layer and N + layer formed on 
5 the N" type well surface apart fsom each other ; and an insulation 
material installed on said N type silicon substrate surface 
between the P + layer and N + layel for preventing electric 
connection between said P + layer\and N + layer, and 

said N type silicon substrate and said N'type well are 
10 insulated by the insulation maternal for isolation. 

30. The ESD protection apparatus according to Claim 1, 
wherein said diode comprises: b P'type well formed on 

a silicon substrate surface; N + layer\and the P + layer formed 
on the P'type well surface apart from each other; and a dummy 
5 gate electrode installed on said P" type wejll between the N + layer 
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and P + layer thriough an insulation film and connected with a 
ground terminal 

31. The Esb protection apparatus according to Claim 1, 

wherein sail diode comprises: a N'type well formed on 
a silicon substralte surface; N + layer and the P + layer formed 
on the N'type well Surface apart from each other; and a dummy 
gate electrode installed on said N* type well between the N + layer 
and P + layer through\an insulation film and connected with a 
ground terminal . 

32 . A method foiif abricating an ESD protection apparatus 
according to Claim 1 A comprising : 

a first step of simultaneously forming an N* type well 
of a CMOS transistor composing said inner circuit and an N" 
type well for collectorlconnection to be connected with the 
collector of said ^^git\dinal bipolar transistor on a P type 
silicon substrate ; 

a second step of simiifeL taneously forming a collector N" 
type well to be a collectoV of said longitudinal bipolar 
transistor and an N" type wqll of said diode on said P type 
silicon substrate ; 

a third step of simultaneously forming a P* type layer 
to be a base in the collector N" feype well of said longitudinal 
bipolar transistor and a P* type\layer to be an anode in the 
N" type well of said diode; 

a fourth step of simul taneousiV forming an N + type layer 
in the P" type well of said CMOS tranteistor , an N + type layer 
in the N" type well for collector connection of said 
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longitudinal bipolar transistor, an N + type layer to be an 
emitter in thelP' type layer of said longitudinal bipolar 
transistor, andlan N + type layer to be a cathode in the P" 
type layer of satLd diode; and 

a fifth steplof simultaneously forming a P + type layer 
on the N* type wellL of said CMOS transistor, a P + type layer 
on the P" type layer of said longitudinal bipolar transistor, 
and a P + type layefi on the P" type layer of said diode. 

33. A method Apr fabricating the ESD protection 
apparatus according to Claim 2, comprising: 

a first step of simultaneously forming an N'type well 
of a CMOS transiston constituting said inner circuit and 
the N'type well f<^^oll\ctor connection to be connected with 
said longitudinal bipolar transistor on a P type silicon 
substrate; \ 

a second step of simultaneously forming a collector N* type 
well to be a collector of saia longitudinal bipolar transistor 
and the N'type well of said\diode on said P type silicon 
substrate; \ 

a third step of simultaneously forming a P'type layer 
to be a base in the collector N'type well of said longitudinal 
bipolar transistor and the P'tyrae layer to be a cathode in 
the N'type well of said diode; \ 

a fourth step of simultaneously forming an N + layer in 
the P'type well of said CMOS transistor, the N + layer in the 
N'type well for collector connectioh of said longitudinal 
bipolar transistor, the N + layer to be an emitter in the P'type 



layer of said idngi tudinal bipolar transistor, and the N + layer 
to be an anodelin the P'type layer of said diode; and 

a fifth step of simultaneously forming the P + layer in 
the N'type welllof said CMOS transistor, the P + layer in the 
P'type layer of laid* longi tudinal bipolar transistor and the 
P + layer in the p\type layer of said diode. 

34. The method for fabricating an ESD protection 
apparatus according to Claim 32, further comprising a step 
of forming a dummylgate electrode simultaneously with a gate 
electrode of said CMOS transistor in the region where the 
collector N" type welV of said longitudinal bipolar transistor 
and N" type well^ai sakd diode are formed in said second step, 
wherein said durnm^ gcute electrode is to prevent connection 
in the subsequent stems between the N + type layers of said 
longitudinal bipolar transistor and said diode formed in said 
fourth step and the P + type; layers of said longitudinal bipolar 
transistor and said diode formed in the fifth step. 

35. The method for fiabricating an ESD protection 
apparatus according to Claim 32, further comprising a step 
of forming an insulation laler which prevents connection in 
the subsequent steps between the N + type layers of said 
longitudinal bipolar transistor and said diode formed in said 
fourth step and the P + type layers of said longitudinal bipolar 
transistor and said diode formed in the fifth step. 

36. The method for fabricating an ESD protection 
apparatus according to Claim 32 



wherein an N replaces said conductive type P and a P 
replaces said conductive type N. 
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